wo 2004/057941 



PCT/US2003/040184 



SEQUENCE LISTING 
<110> Cornell Research Foundation, Inc. 

<120> RECESSIVE PLANT VIRAL RESISTANCE RESULTS FROM MUTATIONS 
IN TRANSLATION INITIATION FACTOR eIF4E 

<130> 19603/4251 

<140> 
<141> 

<150> 60/434,220 
<151> 2002-12-17 

<160> 39 

<17 0> Patentin Ver, 2.1 

<210> 1 
<211> 875 
<212> DNA 

<213> Capsicum annuum 

<400> 1 

aaagtaaaaa aagcacacag caccaacaat ggcaacagct gaaatggaga aaacgacgac 60 
gtttgatgaa gctgagaagg tgaaattgaa tgctaatgag gcagatgatg aagttgaaga 120 
aggtgaaatt gttgaagaaa ctgatgatac gacgtcgtat: ttgagcaaag aaatagcaac 180 
aaagcatcca ttagagcatt catggacttt ctggtttgat aatccagtgg cgaaatcgaa 24 0 
acaagctgct tggggtagct cgcttcgcaa cgtctacact ttctccactg ttgaagattt 300 
ttggggtgct tacaataata tccaccaccc aagcaagtta gttgtgggag cagacttaca 360 
ttgtttcaag cataaaattg agccaaagtg ggaagatcct: gtatgtgcca atggagggac 420 
atggaaaatg agtttttcaa agggtaaatc tgataccagc tggctatata cgctgcttgc 480 
aatgattgga catcaattcg atcatgaaga tgaaatttgt ggagcagtag ttagtgtcag 540 
aggtaaggga gaaaaaatat ctttgtggac caagaatgct gcaaatgaaa cggctcaggt 600 
tagcattggt aagcaatgga agcagtttct ggattacagc gacagtgttg gcttcatatt 660 
tcacgacgat gcaaagaggc tcgacagaaa tgcaaagaat cgttacacag tataattctt 720 
gatgcaatgt cggaatataa gaaacacaat tcgtactgaa aagttgtagg cactagttta 780 
gtttctcata cgataaagct tctggtttga gtaccttgtg tattggtgtt tgcactttct 840 
aatcgcgtaa aattgtccgg ttttggattc aaaaa 875 



<210> 2 
<211> 228 
<212> PRT 

<213> Capsicum annuum 
<400> 2 
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Met Ala Thr Ala Glu Met Glu Lys Thr Thr Thr Phe Asp Glu Ala Glu 
15 10 15 

Lys Val Lys Leu Asn Ala Asn Glu Ala Asp Asp Glu Val Glu Glu Gly 
20 25 30 

Glu lie Val Glu Glu Thr Asp Asp Thr Thr Ser Tyr Leu Ser Lys Glu 
35 40 45 

lie Ala Thr Lys His Pro Leu Glu His Ser Trp Thr Phe Trp Phe Asp 
50 55 60 

Asn Pro Val Ala Lys Ser Lys Gin Ala Ala Trp Gly Ser Ser Leu Arg 
65 70 75 80 

Asn Val Tyr Thr Phe Ser Thr Val Glu Asp Phe Trp Gly 7\la Tyr Asn 
85 90 95 

Asn lie His His Pro Ser Lys Leu Val Val Gly Ala Asp Leu His Cys 
100 105 110 

Phe Lys His Lys lie Glu Pro Lys Trp Glu Asp Pro Val Cys Ala Asn 
115 120 125 

Gly Gly Thr Trp Lys Met Ser Phe Ser Lys Gly Lys Ser Asp Thr Ser 
130 135 140 

Trp Leu Tyr Thr Leu Leu Ala Met lie Gly His Gin Phe Asp His Glu 
145 150 155 160 

Asp Glu lie Cys Gly Ala Val Val Ser Val Arg Gly Lys Gly Glu Lys 
165 170 175 

lie Ser Leu Trp Thr Lys Asn Ala Ala Asn Glu Thr 7U.a Gin Val Ser 
180 185 190 

lie Gly Lys Gin Trp Lys Gin Phe Leu Asp Tyr Ser Asp Ser Val Gly 
195 200 205 

Phe lie Phe His Asp Asp Ala Lys Arg Leu Asp Arg Asn Ala Lys Asn 
210 215 220 

Arg Tyr Thr Val 
225 



<210> 3 
<211> 687 
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<212> DNA 

<213> Capsiciun chinense 
<400> 3 

atggcaacag ctgaaatgga gaaaacgacg acgtttgatg aagctgagaa ggtgaaattg 60 
aatgctaatg aggcagatga tgaagttgaa gaaggtgaaa ttgttgaaga aactgatgat 120 
acgacgtcgt atttgagcaa agaaatagca gcaaagcatc cattagagca ttcatggact 180 
ttctggtttg ataatacagt ggcgaaatcg agacaagctg cttggggtag ctcgcttcgc 240 
aacgtctaca ctttctccac tgttgaagat ttttggggtg cttacaataa tatccaccac 300 
ccaagcaagt tagttgtgag agcagactta cattgtttca agcataaaat tgagccaaag 360 
tgggaagatc ctgtatgtgc caat:ggaggg acatggaaaa tgagtttttc aaagggtaaa 420 
tctgatacca gctggctata tacgctgctt gcaatgattg gacatcaatt cgatcatgaa 480 
gatgaaattt gtggagcagt agttagtgtc agaggtaagg gagaaaaaat atctttgtgg 540 
accaagaatg ctgcaaatga aacggctcag gttagcattg gtaagcaatg gaagcagttt 600 
ctggattaca gcgacagtgt tggcttcata tttcacgacg atgcaaagag gctcgacaga 660 
aatgcaaaga atcgttacac cgtatag 687 



<210> 4 
<211> 228 
<212> PRT 

<213> Capsicum chinense 
<400> 4 

Met Ala Thr Ala Glu Met Glu Lys Thr Thr Thr Phe TVsp Glu Ala Glu 
15 10 15 

Lys Val Lys Leu Asn Ala Asn Glu Ala Asp Asp Glu Val Glu Glu Gly 
20 25 30 

Glu lie Val Glu Glu Thr Asp Asp Thr Thr Ser Tyr Leu Ser Lys Glu 
35 40 45 

lie Ala Ala Lys His Pro Leu Glu His Ser Trp Thr Phe Trp Phe Asp 
50 55 60 

Asn Thr Val Ala Lys Ser Arg Gin Ala Ala Trp Gly Ser Ser Leu Arg 
65 70 75 80 

Asn Val Tyr Thr Phe Ser Thr Val Glu Asp Phe Trp Gly Ala Tyr Asn 
85 90 95 

Asn He His His Pro Ser Lys Leu Val Val Arg Ala Asp Leu His Cys 
100 105 110 

Phe Lys His Lys He Glu Pro Lys Trp Glu Asp Pro Val Cys Ala Asn 
115 120 125 
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Gly Gly Thr Trp Lys 
130 

Trp Leu Tyr Thr Leu 
145 

Asp Glu He Cys Gly 
165 

He Ser Leu Trp Thr 
180 

He Gly Lys Gin Trp 
195 

Phe He Phe His Asp 
210 

Arg Tyr Thr Val 
225 



Met Ser Phe Ser Lys Gly 
135 

Leu Ala Met He Gly His 
150 155 

Ala Val Val Ser Val TVrg 
170 

Lys Asn Ala Ala Asn Glu 
185 

Lys Gin Phe Leu Asp Tyr 
200 

Asp Ala Lys Arg Leu Asp 
215 



Lys Ser Asp Thr Ser 
140 

Gin Phe Asp His Glu 
160 

Gly Lys Gly Glu Lys 
175 

Thr Ala Gin Val Ser 
190 

Ser Asp Ser Val Gly 
205 

Arg Asn Ala Lys Asn 
220 



<210> 5 
<211> 687 
<212> DNA 

<213> Capsicum annuum 
<400> 5 

atggcaacag ctgaaatgga gaaaacgacg 
aatgctaatg aggcagatga tgaagttgaa 
acgacgtcgt atttgagcaa agaaatagca 
ttctggtttg ataatccaga ggcgaaatcg 
aacgtctaca ctttctccac tgttgaagat 
ccaagcaagt tagttgtggg agcagactta 
tgggaagatc ctgtatgtgc caatggaggg 
tctgatacca gctggctata tacgctgctt 
gatgaaattt gtggagcagt agttagtgtc 
accaagaatg ctgcaaatga aacggctcag 
ctggattaca gcgacagtgt tggcttcata 
aatgcaaaga atcgttacac cgtatag 



acgtttgatg aagctgagaa ggtgaaattg 60 
gaaggtgaaa ttgttgaaga aactgatgat 120 
acaaagcatc cattagagca ttcatggact 180 
aaacaagctg cttggggtag ctcgcgtcgc 240 
ttttggggtg cttacaataa tatccaccac 300 
cattgtttca agcataaaat tgagccaaag 360 
acatggaaaa tgagtttttc aaagggtaaa 420 
gcaatgattg gacatcaatt cgatcatgaa 480 
agaggtaagg gagaaaaaat atctttgtgg 540 
gttagcattg gtaagcaatg gaagcagttt 600 
tttcacgacg atgcaaagag gctcgacaga 660 

687 



<210> 6 
<211> 228 
<212> PRT 

<213> Capsicum annuum 
<400> 6 



4 
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Met Ala Thr Ala Glu Met Glu Lys Thr Thr Thr Phe Asp Glu Ala Glu 
15 10 15 

Lys Val Lys Leu Asn Ala Asn Glu Ala Asp Asp Glu Val Glu Glu Gly 
20 25 30 

Glu lie Val Glu Glu Thr Asp Asp Thr Thr Ser Tyr Leu Ser Lys Glu 
35 40 45 

lie Ala Thr Lys His Pro Leu Glu His Ser Trp Thr Phe Trp Phe Asp 
50 55 60 

Asn Pro Glu Ala Lys Ser Lys Gin Ala Ala Trp Gly Ser Ser Arg Arg 

70 75 80 

Asn Val Tyr Thr Phe Ser Thr Val Glu Asp Phe Trp Gly Ala Tyr Asn 
85 90 95 

Asn He His His Pro Ser Lys Leu Val Val Gly Ala Asp Leu His Cys 
100 105 110 

Phe Lys His Lys He Glu Pro Lys Trp Glu Asp Pro Val Cys Ala Asn 
115 120 125 

Gly Gly Thr Trp Lys Met Ser Phe Ser Lys Gly Lys Ser Asp Thr Ser 
130 135 140 

Trp Leu Tyr Thr Leu Leu Ala Met He Gly His Gin Phe Asp His Glu 
1^5 150 155 160 

Asp Glu He Cys Gly Ala Val Val Ser Val Arg Gly Lys Gly Glu Lys 
165 170 175 

He Ser Leu Trp Thr Lys Asn Ala Ala Asn Glu Thr Ala Gin Val Ser 
180 185 190 

He Gly Lys Gin Trp Lys Gin Phe Leu Asp Tyr Ser Asp Ser Val Gly 
195 200 205 

Phe He Phe His Asp Asp Ala Lys Arg Leu Asp Arg Asn Ala Lys Asn 
210 215. 220 

Arg Tyr Thr Val 
225 



<210> 7 
<2ll> 687 
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<212> DNA 

<213> Capsicum annuiim 
<400> 7 

atggcaacag ctgaaatgga gaaaacgacg acgtttgatg aagctgagaa ggtgaaattg 60 
aatgctaatg aggcagatga tgaagttgaa gaaggtgaaa ttgttgaaga aactgatgat 120 
acgacgtcgt atttgagcaa agaaatagca acaaagcatc cattagagca ttcatggact 180 
ttctggtttg ataatccaga ggcgaaatcg aaacaagctg cttggggtag ctcgcgtcgc 240 
aacgtctaca ctttctccac tgttgaagat ttttggggtg cttacaataa tatccaccac 300 
ccaagcaagt tagttgtggg agcaaactta cattgtttca agcataaaat tgagccaaag 360 
tgggaagatc ctgtatgtgc caatggaggg acatggaaaa tgagtttttc aaagggtaaa 420 
tctgatacca gctggctata tacgctgctt gcaatgattg gacatcaatt cgatcatgaa 480 
gatgaaattt gtggagcagt agttagtgtc agaggtaagg gagaaaaaat atctttgtgg 540 
accaagaatg ctgcaaatga aacggctcag gttagcattg gtaagcaatg gaagcagttt 600 
ctggattaca gcgacagtgt tggcttcata tttcacgacg atgcaaagag gctcgacaga 660 
aatgccaaga atcgttacac cgtatag 687 



<210> 8 
<211> 228 
<212> PRT 

<213> Capsicum annuum 
<400> 8 

Met Ala Thr Ala Glu Met Glu Lys Thr Thr Thr Phe Asp Glu Ala Glu 
15 10 15 

Lys Val Lys Leu Asn Ala Asn Glu Ala Asp Asp Glu Val Glu Glu Gly 
20 25 30 

Glu lie Val Glu Glu Thr Asp Asp Thr Thr Ser Tyr Leu Ser Lys Glu 
35 40 45 

lie Ala Thr Lys His Pro Leu Glu His Ser Trp Thr Phe Trp Phe Asp 
50 55 60 

Asn Pro Glu TUa Lys Ser Lys Gin Ala Ala Trp Gly Ser Ser Arg Arg 
65 70 75 80 

Asn Val Tyr Thr Phe Ser Thr Val Glu Asp Phe Trp Gly Ala Tyr Asn 
85 90 95 

Asn lie His His Pro Ser Lys Leu Val Val Gly Ala Asn Leu His Cys 
100 105 110 

Phe Lys His Lys lie Glu Pro Lys Trp Glu Asp Pro Val Cys Ala Asn 
115 120 125 
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Gly Gly Thr Trp Lys Met Ser Phe Ser Lys Gly Lys Ser Asp Thr Ser 
130 135 140 



Trp Leu Tyr Thr Leu Leu Ala Met 
145 150 

Asp Glu He Cys Gly Ala Val Val 
165 

He Ser Leu Trp Thr Lys Asn Ala 
180 

lie Gly Lys Gin Trp Lys Gin Phe 
195 200 

Phe He Phe His Asp Asp Ala Lys 
210 215 



He Gly His Gin Phe Asp His Glu 
155 160 

Ser Val Arg Gly Lys Gly Glu Lys 
170 175 

Ala Asn Glu Thr Ala Gin Val Ser 
185 190 

Leu Asp Tyr Ser Asp Ser Val Gly 
205 

Arg Leu Asp Arg Asn Ala Lys Asn 
220 



Arg Tyr Thr Val 
225 



<210> 9 
<211> 19 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Primer 
<400> 9 

atggcaacag ctgaaatgg 



<210> 10 

<211> 24 

<212> DNA 

<213> Artificial 



Sequence 



<220> 

<223> Description of Artificial Sequence: Primer 
<400> 10 

tatacggtgt aacgattctt ggca 



<210> 11 
<211> 17 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 11 

aatatccatc acccaag 27 

<210> 12 
<211> 17 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Primer 
<400> 12 

gctccacata tttcatc 3^7 

<210> 13 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 13 

ttacacgcgc cgatacactt g 21 

<210> 14 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 14 

catcatctgc cttcattagc attcaat 27 

<210> 15 
<211> 18 
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<212> DNA 

<213> /Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 15 

aacaatggcc accgaagc 18 

<210> 16 
<211> 23 
<212> DNA 

<213> TVrtificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 



<210> 17 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 17 

atcgatggca acagctgaaa tgg 23 

<210> 18 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 



<400> 16 



atttcacaca gtatatcggc tct 



23 



<400> 18 



ctatacggtc taacgattct 



20 



<210> 19 



<211> 21 



9 



wo 2004/057941 



PCT/US2003/040184 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 19 

ttaggcaaac caatcacaat g 

<210> 20 
<211> 21 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Primer 
<400> 20 

cctgttgtaa cgatagaact a 

<210> 21 
<211> 27 
<212> DNA 

<213> TVrtificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 21 

caccttcttc aacttcatca tctgcct 

<210> 22 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 22 

agctgaaatg gagaaaacga cga 

<210> 23 
<211> 27 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of TVrtificial Sequence: Primer 
<400> 23 

tttgatgaag ctgagaaggt gaaattg 

<210> 24 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 24 

cggcttgaaa gttcagttag tcaac 

<210> 25 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 25 

gccaactaac ttagctacta agattttcag 

<210> 26 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 26 

gccattcgac taatcctcag caac 

<210> 27 
<211> 24 



t 



wo 2004/057941 



PCTAJS2003/040184 



<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Primer 
<400> 27 

cctccattgg cacatacagg atct 24 

<210> 28 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 



<210> 29 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 29 

tgaaatatga agccaacact g 21 

<210> 30 
<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 



<400> 28 



cactctagta atattatttt ctgt 



24 



<400> 30 



ggtaagcaat ggaagcagtt tctg 



24 



<210> 31 



<211> 24 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 31 

cagtttctgg attacagcga cagt 24 



<210> 32 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 32 

gccgaattca tggggaagaa gaatcaga 28 



<210> 33 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 33 

ccctcgagct attgcgtgta caccaattc 29 



<210> 34 
<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 34 

gaattcatgg caacagctga a 21 



<210> 35 
<211> 21 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 35 

ctcgagctat acggtgtaac g 

<210> 36 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 36 

ccgaattcat gggagagaag aggaaatg 

<210> 37 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 37 

ccctcgagct actgaaaata aagattctc 

<210> 38 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 38 

ccatatggca acagctga 

<210> 39 
<211> 24 



14 
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<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 39 

ccctcgagct atacggtgta acga 



15 



